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RECEIVED 
CENTRAL FAX CENTER 

APR 0 7 2010 

IN THE CLAIMS : 

Amend claims 1 and 27, cancel claims 24, 25 and 28 
without prejudice or admission, and add new claims 3 6 and 37 as 
shown in the following listing of claims, which replaces all 
previous listings and versions of claims. 

l. ( (currently amended) A magnetic bearing device, 
comprising: 

a rotor; 

a plurality of three or more electromagnets for 
controlling a radial position and/or an axial position of the 
rotor; 

a power source for supplying power to the 
electromagnets ; 

a common node commonly connected to each one end of 
the electromagnets; 

switch means for switching a voltage of the common 

node ; and 

excitation control means for controlling excitation 
of each of the electromagnets by a supply current that is 
supplied from the other end of one of the electromagnets to a 
negative electrode of the power source and that flows through the 
electromagnets in one direction, or by a regenerated current that 
is regenerated from the other end of one of the electromagnets to 
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a positive electrode of • the power source and that flows through 

the electromagnets in one direction; 

wherein the switch means includes: 

a first switch element for connecting and 

disconnecting between the positive electrode and the common node; 

and 

a first rectifier element for causing a current to flow 
from the negative electrode to the common node; and 

wherein the excitation control means includes : 
a second switch element for connecting and 
disconnecting between the other end of one of the 

electromagnets and the negative electrode without being connected 
in parallel with a rectifier element ; and 

a second rectifier element for causing a current to 
flow from the other end of one of the electromagnets to the 
positive electrode without being con nected in parallel with a 
switch element, 

2. (withdrawn) A magnetic bearing device, comprising: 
a rotor; 

a plurality of electromagnets for controlling a 
radial position and/or an axial position of the rotor; 

a power source for supplying power to the 
electromagnets ; 

a common node commonly connected to each one end of 
the electromagnets ; 
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switch means for switching a voltage of the common 

node ; and 

excitation control means for controlling excitation 
of each of the electromagnets by a supply current supplied 
from a positive electrode of the power source to the other end of 
one of the electromagnets, or by a regenerated current 
regenerated from a negative electrode of the power source to 
the other end of one of the electromagnets; wherein 
the switch means includes: 
a first switch element for connecting and 
disconnecting between the common node and the negative 
electrode; and 

a first rectifier element for causing a current to flow 
from the common node to the positive electrode; and 

the excitation control means includes : 

a second switch element for connecting and 
disconnecting between the positive electrode and the other end of 
one of the electromagnets; and 

a second rectifier element for causing a current to 
flow from the negative electrode to the other end of one of 
the electromagnets. 

3.- 4. (canceled) 
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5. (withdrawn) A magnetic bearing device, comprising: 
a rotor; 

a plurality of electromagnets for controlling a radial 
position and/or an axial position of the rotor; 

a power source for supplying power to the 
electromagnets ; 

a common node commonly connected to each one end of 
the electromagnets ; 

switch means for switching a voltage of the common 

node ; 

a first excitation control means for controlling 
excitation of at least one of the plurality of electromagnets 
by a supply current supplied from the other end of one of the 
electromagnets to a negative electrode of the power source, or by 
a regenerated current regenerated from the other end of one of 
the electromagnets to a positive electrode of the power 
source; and 

a second excitation control means for controlling 
excitation of electromagnets other than the at least one 
electromagnet controlled through excitation by the first 
excitation control means, by a supply current supplied from the 
positive electrode to the other end of another one of the 
electromagnets, or by a regenerated current regenerated from the 
negative electrode to the other end of the another one of the 
electromagnets ; wherein 
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the switch means includes : 

a switch element for connecting and disconnecting 
between the common node and the negative electrode, and a switch 
element for connecting and disconnecting between the positive 
electrode and the common node; and 

a rectifier element for causing a current to flow from 
the common node to the positive electrode, and causing a current 
to flow from the negative electrode to the common node, 
respectively; 

the first excitation control means includes: 

a switch element for connecting and disconnecting 
between the other end of one of the electromagnets and the 
negative electrode; and 

a rectifier element for causing a .current to flow from 
the other end of the one of the electromagnets to the positive 
electrode; and 

the second excitation control means includes : 

a switch element for connecting and disconnecting 
between the positive electrode and the other end of another one 
of the electromagnets; and 

a rectifier element for causing a current from the 
negative electrode to the other end of the another one of the 
electromagnets . 
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6. (withdrawn) The magnetic bearing device according 
to claim 5, characterized in that the current caused to flow 
through each of the electromagnets is increased, decreased, or 
maintained to be constant by adjusting a switching phase of the 
switch means and control phases of the first excitation control 
means and the second excitation control means within a common 
control cycle. 

7. - 11. (canceled) 

12. (previously presented) The magnetic bearing device 
according to claim 1, wherein the current caused to flow through 
each of the electromagnets is increased, decreased, or maintained 
to be constant by adjusting a switching phase of the switch means 
and a control phase of the excitation control means within a 
common control cycle. 

13. (previously presented) The magnetic bearing device 
according to claim 1, wherein the first rectifier element 
includes a third switch element connected in parallel therewith. 

14. (withdrawn) The magnetic bearing device according 
to claim 2, wherein the current caused to flow through each of 
the electromagnets is increased, decreased, or maintained to be 
constant by adjusting a switching phase of the switch means and a 
control phase of the excitation control means within a common 
control cycle. 
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15. (withdrawn) The magnet bearing device according to 
claim 2, wherein the first rectifier element includes a third 
switch element connected in parallel therewith ♦ 

16. (withdrawn) The magnetic bearing device according 
to claim 5, wherein the plurality of electromagnets are 
constituted by being divided into two groups, one group 
controlled by the first excitation control means and the other 
group controlled by the second excitation control means so that 
the current caused to flow between the positive electrode and the 
common node and the current caused to flow between the common 
node and the negative electrode are made substantially equalized. 

17. (previously presented) The magnetic bearing device 
according to claim 1, further comprising current detecting means 
for detecting a value of the current when a constant current is ■ 
caused to flow through the electromagnets. 

18. (previously presented) The magnetic bearing device 
according to claim 17, wherein the current detecting means 
includes a resistance having one end connected to the negative 
electrode, and a detection portion for detecting a current 
flowing through the resistance. 

19. (withdrawn) The magnetic bearing device according 
to claim 6, wherein the plurality of electromagnets are 
constituted by being divided into two groups, one group 

-8- 



600© 



smiM s SKvav 



fr(UC 608 ZXZ YVd TZ:9I 0102/10/^0 



23*Z0*(ss-luiu) NOUVHflO * W/E 608 ZIZ'OISO % 00E8M£SINO * S/WUXflOldSfl'MAS * ['HI NftlfeQ UJ3)SB3] mid W90'M0£/2ft IV QA3H 1 81/01 30Vd 



controlled by the first excitation control means and the other 
group controlled by the second excitation control means so that 
the current caused to flow between the positive electrode and the 
common node and the current caused to flow between the common 
node and the negative electrode are made substantially equalized. 

20. (withdrawn) The magnetic bearing device according 
to claim 6, further comprising current detecting means for 
detecting a value of the current when a constant current is 
caused to flow through the electromagnets. 

21. (withdrawn) A turbo molecular pump comprising the 
magnetic bearing device according to claim 6 mounted thereto, 
wherein the rotor has rotary vanes and a rotor shaft placed at 
the center of the rotary vanes; and each of the electromagnets 
levitates the rotor shaft by a magnetic force. 

22- (previously presented) A turbo molecular pump 
comprising the magnetic bearing device according to claim 1 
mounted thereto, wherein the rotor has rotary vanes and a rotor 
shaft placed at the center of the rotary vanes; and each of the 
electromagnets levitates the rotor shaft by a magnetic force. 

23. (withdrawn) A turbo molecular pump comprising the 
magnetic bearing device according to claim 2 mounted thereto, 
wherein the rotor has rotary vanes and a rotor shaft placed at 
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the center of the rotary vanes; and each of the electromagnets 
levitates the rotor shaft by a magnetic force. 

24, - 25. (canceled). 

26. (previously presented) The magnetic bearing device 
according to claim 1, wherein the second switch element and the 
second rectifier element are formed of a single switch element 
and a single rectifier element , respectively. 

27. (currently amended) A magnetic bearing device, 
comprising: 

a rotor; 

a plurality of three or more electromagnets that 
control a radial position and/or an axial position of the rotor; 

a power source that supplies power to the 
electromagnets ; 

a common node commonly connected to each one end of 
the electromagnets; 

a switching circuit that switches a voltage of the 
common node, the switching circuit including a first switch 
element for connecting and disconnecting between one end of the 
power source and the common node, and a first rectifier element, 
connected between the other end of the power source and the 
common node; and 

an excitation control circuit that controls excitation 
of each of the electromagnets by a supply current that flows 
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through the electromagnets in one direction or a regenerated 
current that flows through the electromagnets in one direction, 
the excitation control circuit including a second switch element 
that connects and disconnects between the other end of one of the 
electromagnets and the other end of the power source without 
being connected in parallel with a rectifier element , and a 
second rectifier element connected between the other end of one 
of the electromagnets and the one end of the power source without 
being connected in parallel with a switch element, 

28 . (canceled) . 

29. (previously presented) The magnetic bearing device 
according to claim 27, wherein the second switch element and the 
second rectifier element are formed of a single switch element 
and a single rectifier element, respectively. 

30. (previously presented) The magnetic bearing device 
according to claim 27 , wherein the current caused to flow through 
each of the electromagnets is increased, decreased, or maintained 
to be constant by adjusting a switching phase of the switching 
circuit and a control phase of the excitation control circuit 
within a common control cycle. 

31. (previously presented) The magnetic bearing device 
according to claim 27, wherein the first rectifier element 
includes a third switch element connected in parallel therewith. 
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32. (previously presented) The magnetic bearing device 
according to claim 27, further comprising a current detecting 
circuit that detects a value of the current when a constant 
current is cau'sed to flow through the electromagnet©. 

33. (previously presented) The magnetic bearing device 
according to claim 32, wherein the current detecting circuit 
includes a resistance and a detection portion for detecting a 
current flowing through the resistance* 

34. (previously presented) A turbo molecular pump 
comprising the magnetic bearing device according to claim 2 7 
mounted thereto, wherein, the rotor has rotary vanes and a rotor • 
shaft placed at the center of the rotary vanes; and each of the 
electromagnets levitates the rotor shaft by a magnetic force. 

35. (previously presented) A turbo molecular pump 
comprising the magnetic bearing device according to claim 27 
mounted thereto. 

36. (new) The magnetic bearing device according to 
claim l, wherein the second switch element is not connected in 
parallel with a rectifier element through which flywheel current 
flows. 



-12- 



cioia 



SM1IM S SRVOV 



VQLV 608 ZJZ YVd T2:9I OTOZ/10/frO 



H'ZO'i&uiw) NOLLVHflG « WZE 608 Z IZ-QISO * 00C8CZ2-SINQ « 8/9"JHX^"01dSn-HAS * Nfll |lj6j|Jfe(] luapg] Wd iO-90-t* 0 WZMtt IV QAOU ? 8 l/H 30Vd 



37. (new) The magnetic bearing device according to 
claim 27, wherein the second switch element is not connected in 
parallel with a rectifier element through which flywheel current 
f lows. 
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ADDITIONAL FEE i 

No additional fees are believed required in connection 
with this amendment; however, should it be determined that a fee 
is due, authorization is hereby given to charge any such fee to 
our Deposit Account No. 01-0268 ♦ 
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